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ABSTRACT 
THE EFFECTS OF SUB.-FUSIONAL FLICKER UPON NE8tR DEPTH PERCEPTION 
' by 
Michael Whitfield Gaynor 
This study tests the 1'ollov1ing hypo·theses: 
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• I~ l. There is no differential effect on depth perception 
between a 50:50 light-dark ratio (LDR) and a 25:75 
. I 
--
LD~ or a intermittent visual stimulus. 
2. There is a significant effect of sub-tusio.nal flicker 
-on depth perception. The error will diminish as the 
rate approaches fusion. 
3. The curve of depth judgment error for·'.·.the Alternate 
presentation {flashes,alternate between the eyes) 
will not be significantly different from that for the· 
Binocular group (flashes are simultaneous). 
The 30 Ss made depth judgements using a modified 
-· 
Howard~Dolman apparatus under ~ldoker rates of 3, 10, 18, 
24, 30, and 40 cps. Three groups (Monocular, Binocular, 
and Alternate) each split into two sub-groups using dif-
ferent LDRs {50:50 or 25:75) were used. 
Hypothesis 1 was not rejeoteq. Hypothesis 2 was 
rejected tor the Monocular and the Binocular presentations, 
and only 3 cps in the 4ilternate group was significantly 
difte·rent. Hypothesis 3 v,as rejected. The three curves ////-
,, 
represent separat~ phenomena • 
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ABSTRACT 
THE EFFECTS OF SUB ... ]'USIONAL FLICKER 
UPON I~ DEPTH PERCEPTION 
by 
Iviichael Vfuitfield Gaynor 
This study tests the following hypotheses: 
1 •. 
1. There is no differential effect on depth perception 
between .a 50: 50 light~dark ratio ( LDR--) and a 25: 75 
LDR of a intermittent v~sual stimulus. 
2. There is a significant effect of sub-fuliOnal flicker 
-
on depth perception. The error will diminish as the 
rate approaches fusion. 
3. The curve of depth judgment error for·'.·-the Alternate 
presentation ( flashes alternate between the eyes) 
will not be significantly different rrom that ror the 
Binocular group {flashes are simultaneous). 
The 30 Ss made depth judgements using a modified 
-
Howard-Dolman apparatus under flicker rates of 3, 10, 18, 
24, 30, and 40 cps. Three groups (Monocular, B:inocular, 
and Alternate) each split into two sub-groups using dif-
ferent LDRs (50:50 or 25:?5) were used. 
Hypothesis 1 was not rejected. Hypothesis 2 was 
rejected for the ].Ionocular and the Binocular presentations, 
and only 3 cps in the tlternate group was significantly 
different. Hypothesis 3 was rejected. The three curves 
represent separate phenomena. 
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INTRODUCTION 
The ~jority of studies investigating intermittent 
illumination have been concerned with variable~ influenc-
ing critical fusion frequency (Bartley, 1961; Brown, 1959; 
Collins, 1961; Hammer, 1951; I\icNem~r, 1951). They have 
dealt with such topics as difference thresholds, bright-.· 
ness enhancement, visual acuity, color vision, odor, taste, 
and smell. There have been relatively few papers dealing 
with the effects of sub-fusional flicker when compared 
with the large volume of work done with critical fusion 
frequency. 
J 
Alexander & Chiles (1959) have reported an explor-
atory study on the pereeptual and EEG~effeots of prolong-
ed exposure to sub-fusional rates of intermittent illu-
mination. Ss were exposed for two and one-half hours to 
-
the sub-fusional flicker frequencies. of 5, 10, a:rid 15 
cycles p'er second (cps). Perceptual disruptions such as 
movements, geometrical patterns, and colors were reported. 
Craig (1964) explored the perceptual effects of 
flicker at 9, 12, l?, 20, and 40 cps. He reports a number 
of phenomena in addition to those reported by Alexander & 
Chiles including a transorbital induction phenomenon and 
a purple blotching effect. The transorbital induction 
phenomenon consisted of a detailed moving pattern local-
ized in the non-stimulated ~ye. The purple blotching effect 
consisted of purple 'ameboid' figures appearing in the 
periphery of vision. 
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3. 
These and other reports (Bach, 195'7) suggest the 
need for additional, investigations in this area part-
icularly those that yield quantitative indices .. of the 
effects of flicl{er. Depth~·1perception lends itself readily 
to ·such an investigation. It can be easily measured and 
it should reflect .any perceptual aberrations caused 
by thf) tlicker frequena ies. 
Depth perception may be expla:ined as ma.inly a re-
tinal phenomenon. Gibson (1959), Granit 
(1953) believe that the retina is the major interactive 
structure responsible for visual perception and that the 
later structures in the visual pathways affect the visual 
p.erception very:-·_little. 
On the other hand, Bartley (1942, 1959), Osgood 
(1953), and Hyman (1960) believe that the structures be-
yond the retina do exert a f orcefuih:·. modifying influence 
upon the visual impulses before they reach the visual 
cortex. 
"Even if simultaneous cortical stim-
ulation were required for the per-
-ception of depth from transverse dis-
parate retinal images~ simultaneous 
visual presentations to the eyes may 
not be necessaryooooThus~ depth per-
ception may be achieved even when 
either one or both eyes are not stim-
ulated by the display." 1 .(Hyman, 1960, p.4) 
-. :.1 If this is so, depth:-.:perception under a condition 
of afternate binocular presentation (interrupted vision 
for one eye then the other, alternately) should not be 
;r; 
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,,-
significantly ·different from depth perception~:- produced 
by simultaneous binocular presentation. Such a finding 
would lend support for the pperation of modify:ing struct-
ures other than the retina along the visual pathways. 
If, however, the e:t':f'iciency of alternate presentat:io)n,· 
is as poor as that of monocular presentation, then si-
multaneity of retinal stjrnulation is a requisite for ef-
ficient depth perception • 
. ;. 
This experiment is designed to test the following 
hypotheses: 
1. There is no differential effect on depth per•. 
caption between a 50:50 light-dark ratio (LDR) 
and a 25: 75 LDRo:r an intermittent visual stimulus. 
2. Theie is a significant effect of sub-fusional 
filoker on depth perception. The error will 
diminish as the rate approaches fusion. 
3. The curve of depth judgment error for the Alter-
nate presentation (flashes alternate between the 
· eyes) vvill not ,be signif'ioantly different from 
that for the Binocular group (flashes simultaneous). 
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METHOD 
30 undergraduate students from Introductory 
Psychology class were used as 8s. They were randomly as-
-
signed to six groups diffe~ing in mode of presentation 
and LDR. The groups ·were~ Monocular 50:50 LDR; Monocular· 
. 25:75 LDR; Binocular 50:50 LDR; Binocular 25:75 LDR; 
, .... 
Alternate 50:50 LDR; and Alternate 25:75 LDR. 
In the Monocular situation the Ss could use only 
-
,, . 
one eye in making their depth judgments. In the Binocular 
situation they used both eyes.:.:In the Alternate situation 
they used both eyes but exposure to the field was alter-
. nated betvveen the tv,o eyes. 
In both Monocular groups, the .§.s used their_preterred 
eye. The eyepiece of the ap~aratus for the other eye 
v1as masked. Each S was required to. manipulate a rod stim-
-
ulus (variable) until"it appeared equidistant in the fron-
tal plane to a stationary rod (standard). After each ad-
justment the variable stimulus v1as placed in a nevf pos-
ition such that one-half of the adjustments were ascend~ 
ing (av,ay fro·m the S) and one-half descending (to,;iard the 
-- -
s). This psychophysical procedure is most commonly knovm 
-
as the metl1od of average error ( Suilford, 1938, pp. 23-?0; 
:postman & Egan,.: 1949, pp. 25-28). Before preceding into 
the experimental conditions, each .§. \Vas given 30 trials 
( adjustments) as a traingligc~session. To distribute the et-
\I:', r 
/ 
6. 
fects of handedness whether the adjustment was made with 
the right hand or with the left hand was a1i'e-rnated for 
' each sucessive series of trials. 
·Each s was required to make a total of 210 adjust-
-
, ments, seven series of 30 trials each, under one of the 
modes,of presentation. and JLDR previously described. In-
structions were read to the Ss concerning the procedure 
-
'\• 
they vvere to follow ( see Appendix .L~). After the training 
session, each or the subsequent series of experimental 
trials was per:rorme·d under a ,different rate of sub-fusional 
flicker. The six flicker rates used were; 3, 10, 18, 24, 
30, and 40 cps. Tl1ere is no particular significance in 
using these frequencies, but rather an attempt to obtain 
a representative sample of rat~s below fusion. The order 
of presentation·of flicker was randomly chosen for each 
s. The Ss were given a one-minute rest period after each 
- -
series of 30 t·rials, and a three-minute rest period after 
the third experimental serie·s. 
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APPARATUS 
A modified Howard-Dolman rod-type apparatus was 
used for measuring the ss• judgments of depth, see Fig. 1 -
' -
tor a schematic dra"tiving of the apparatus. The Ss 
-
adjusted the. designated lmob ( right or left) on the side · 
of the apparatus. The stimuli, both standard and variable, 
were vertical aluminum rods 3/an in diameter and 6" long 
they v1ere painted a dull black except for the top inch. The 
entirs apparatus was painted a dull black to reduce reflect-
. 
ed light and extraneous cues. The vertical stllflulus rods 
" 
were attached to horizontal rods which could be moved 
either toward or avvay from the S by a pulley arrangement 
-
attached to the knobs. Pointers made of heavy gauge wire 
were ·attached to the distal ends of the horizontal rods. 
The difference between these two pointers, which reflect~ 
ed the S's error of judgment, could be read on a milli-
-
meter scale. This difference was recorded for each judg-
ment, and averaged over the 30 trials to yiels the 
.§'s average error for that particular series. Thus, six 
average errors were computed for each s, one for each 
-
,sub-tusional rlicker frequency (see Appendix B). 
The intermittent stimulation was produced by dual 
sectored disks, :·OBe for each eye, driven by roller chain· 
connected to a 1/Sth h.p. D.C. electric motor {Bodine 
Electric co., Chicago, Ill.) controlled by a variable speed 
.•. 
! , .• t 
,', 
··, 
•. 1 • 
.. 
• 
. .., 
Figure 1. Schematic 
rod-type 
,(, 
I.' . 
:! 
drawing of the 
apparatus. 
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controller. ( S4'7 1~1otor Controller, Geral~ K. Heller Co., 
Las Vegas, Nevada) • Two-sectored disks v,ere used to pro-
duce flicker with a 50:50 LDR, while single-sectored-disks 
were used to produce a 25: 75 LDR. The electric motor and 
--
variable speed controller were calibrated to produce the 
desired rate of disk rotation within o.5 cps. Calibration 
I . 
was accomplished by dire~bting a 'Heam of light' interrupted 
by the sectored disk, on a photocell connected to a poly-
graph, yielding a record of each light pulse on an accurate 
time base. Calibration was run at the r~tes to be employed 
in the experiment in a~~ascending, then a descending, and 
~ 
finally a random manner. Repeated recording in this manner 
mdicated excellent replication of flicker rates. Illum-
ination was provided by a Bausch & Lomb slide projector 
with a 300 w. D.A.K. bulb. 
,· 
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Method of Analysis 
To determine ,vhether or not .... the assumption of homo-
genity of variance was tenable! max tests were performed. 
The! tests between the 50:50 LDR groups and the 25:75 LDR 
groups for each presentation method were calculated. If 
these! tests were not significant, the §s were pooled 
into their respective· presentation mode (11onocular, Binoc-
. 
ular 9r Alte~te). 
Three T-reatments by Subjects analyses of variance, 
one for each presentation mode, were performed. This was 
necessary since it is invalid to compare the binocular 
with the monocular case directly since the inherent differ-
ences between them would confound the results. If any of 
the analyses proved to be signiricant, Duncan's Multiple 
Range Test for the difrerence between individual pairs of 
means (Edwards, 1962, pp. 136-140) was to be applied, to 
further isolate the source of the variability. 
Finally trend analysis was to be performed between 
the Alternate and Binocular oases and between the Alter-
nate and Monocular cases, to assess similarity of the 
Alternate case to the·°"' other two. 
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· RESULTS 
Em.ax tests for homogeneity of variance were per-
formed on each of the groups. Table 1 shows the results 
of these tests • None v,as significant at the .05 level 
of confidence. The hypothesis that there is homogeneity of 
variance was not rejected. 
The t test between the two LDRs a~e snovm in Table 
-
2. None of these tests was significant at the .05 level of 
confidence so we may now pool the data to form only three 
groups: lv!onocular, Binocular, and Alternate. 
The results of the analyses of variance for the 
three groups are shovm in Tables 3, 4, and 5. Only the 
analysis for the Alternate case indicated a significant 
effect of rlioker rate at the .05 level of confidence. 
Duncan's test was applied to the difference of the 
individual means in the Alternate group. The results are 
shown in Table 6. The frequency of 3 pps is significantly 
different fTon the rrequencies of 30 and 40 cps, but not 
from_ the frequencies of 10, 18, and 24 cps. 
Two trend tests were performed, one between Alter-
nate and Binocular presentations ant the other between 
the Alternate and l11Ionocular presentations. The results 
of these two l tests for common Y dntercept are sho'Wll in 
Tables 7 and 8 respectively. Both of these tests are sig~ 
nificant at the .05 ievel of confidence, indicating no 
common intercept on the Y axis, for either Alternate 
fl 
• 
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TABLE 1 
.lmax tests for Homogeneity of Variance on Each 
of the Three Groups 
Monocular 
Binocular 
Alternate 
540/139 = 3.89 Not sig. .05* 
44.2/ 8.2 = 5.39 Not sig. .05* 
475.8/132.6 = 3.59 Not sig •• 05* 
*All tests one tailed 
•. . 
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T.ABLE 2 
t tests !etween 50:50 and 25:75 LDRs for Eash 
i'requency of flicker in each group 
group and 
freq. 
t -
-
M50:50, 3 1.744 
lJI25: 75, 3 
M50:50, 10 1.132 
~JiS6: ~6, 10 
M50:50, 18 0.876 
I\;125; ?5, 18 
M50:50, 24 1.200 
1\125: 75, 24 
M50:50, 30 1.038 
1~25: 75, 30 
!1150: 50, 40 1.329 ·-
l\125: 75, 40 
B50:50, 3 1.545 
B25:75, 3 
B50:50, 10 0.330 
B25:75, 10 
B50:50, 18 0.366 
BS6: 26, 18 
B50:50 9 24 0.305 
B25:75~ 24 
B50:50, 30 0.283 
B25:75, 30 
B50:50, 40 0.513 
B25:75, 40 
A50:50, 3 0.589 
A25:75, 3 
A50:50, 10 0.227 
A25:75, 10 
A50:50, 18 0.344 
A25: 75, 18 
A50:50, 24 0.162 
A25: '75, 24 
A50:50, 30 0.219 
A25: 75, 30 
A50:50, 40 0.016 
A25:75, 40 
needed 
for sigJ 
2.306 
2.306 
2,306 
' 2.305 
2 .3.06. 
2.306 
2.306 
2.306 
2.306 
2.306 
2.306 
2.306 
2.306 
2.306 
2.306 
2.306 
2.306 
2.306 
l Two Tailed Test, .05 level. 
• s1g. 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no. 
no 
no 
no 
no 
no 
no 
no 
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TABLE 3 
Analysis of Variance for the Monocular Group 
Source df ss MS 
-
Treatments 5 1418.55 283.71 
Subjects 9 7549.15 838.80 
'f X S 45 5806.65 121.04 
Total 59 14774.65 
. F= . MStreat .I MSt. :x: s = 2.198 Not sig •• 05, ~wo tailed. 
.•. 
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TABLE 4 
.Analysis of Variance for the Binocular Group. 
Source df ss MS 
., 
« 
Treatments 5 132.75 26.55 
'· " 
.· 
Subjects 9 693.15 77.02 .. , 
~ 
TXS 45 441.75 9.83 
Total 59 1267.65 
~~ 
F • MStreatl :MSt x s = 2.705 Not sig., .~5, two tailed. 
: -~ 
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TABLE 4 
Analysis of Variance for the Alternate group. 
Source 
Treatments 
Subjects 
TX S 
Total 
df' 
5 
9 
45 
59 
ss 
1024.55 
11164.0l 
2225.29 
·14713.85 
MS 
204.91 
1273'7.?9 
49.45 
16 • 
I, 
F = MStreat. / MSt x s: 4.144 Sig., .05, two tailed • 
. . 
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Means 
l4.3 
15.4 
16.9 
17.4 
21.9 
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TABLE 6 
• 
Duncan's New lvlultiple Range Test of the Dif-
ference Between Individual Means Applied to 
the Alternate Group 
30 40 10 18 24 3 Shortest Sig. 
Ranges 
14.3 15.4 16.9 17.4 21.9 25.8 
1.1 ·2. 61 3.l '7. 6 11.5 
, .. 1. 5 2.0 6.5 10.4 R2 8.49 
.5 4.0 8.9 R3 8.85 
4.5 8.4 R4 9.09 
3. 9 . R5 9.28 
~ 
R6 9.42 
Any; tvro treatment means not underscored by the same 
line are significantly different, .05 level. 
•"1,1' 
Any two treatment means underscored by the same line 
are not significantly different, .05 level. 
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TABLE 7 
Trend Analysis: Test for Common Y Intercept Between 
the Alternate and Binocular Groups. 
Source 
Between Conditions 
Between Subjects. 
·, 
df 
l 
18 
,I' .. 
·,: 
ss 
330~.19 
/ 
120?5.95 
MS I 
3302.19 
670~87 
-'i.. 
18. 
... ,... 
I 
I 
" 
I 
•. 
19. 
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TABLE 8 
Trend Analysis: Test for Common Y Intercept Between 
Q 
, 
the Alternate and 1'Ionooular 1Groups. 
: ~ . 
source 
. /"' 
Between Conditions 
Between Subjects 
d:f 
1 
18 
F : ~ 0 / ~i : 8.357 
. _.:.:--. 
~ . 
' 
, , · ...... ,-, .... ~u .. ,,~,-. C: .•.-.•,,i,..:;,:,i"" r ... ,.,~.--:·I~/·::-~·..,~··· .. ,,_ ..... ,.~ ... ···~.-~----·:· ._.·.~··, ;. -'. -:j -,...p,; •• <1;-.·.....,,:.:,~-,.,_, r~,.,_,.,,,...,. :.• ..... ~ ... ,:,...·'"'"'";'H•,,~··, ......... :,. .. ,,,..,, ... , •.• ;• .. -~-· - ' 
ss 
8704.03 
18746.53 
8?04.03 
1041.47 
Sig., .05, two tailed • 
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and Binocular presentations, or Alternate and Monocular 
presentations. Since there can be no trend because the 
Y intercepts are significantly different, no further 
analysis was 1.mdertake~,, see Figure 2. 
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Figure 2. Average error of depth judgments as a function 
of' sub-fusional flicker for the 1'1onocular, Bin-
ocular, and Alternate groups. 
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DISCUSSION 
The experiment has provided mixed results. The 
'failure to find significant differences between the tw
o 
LDRs v1as not unexpected. The physical stimulus diff
erences 
between the two LDRs were not great and, from the resu
lts, 
do not have a significant effect on this task. A signi
f-
icant effect of LDR might have been anticipated for th
e 
Alternate condition because a 50:50 LDR produces alter
nate 
flashes with no appreciable time between them. This LD
R 
did not, however, make any statistically significant d
if-
ference in the Alternate presentation. Apparently LDR
, 
within the ranges used, Does not differentially affect
 
depth perception. 
Perhaps the most interesting finding was the non-
significant er:rect of the different sub-:f'usional flicke
r 
rates -on both the Monocular and the Binocular presentati
ons. 
This is surprising because of the profound perceptu
@:l dis-
ruptions previously round. One may only speculate as t
o 
.why sub-fusional flicker did not disrupt the percep
tual 
motor task of making depth judgments. Craig ( 1964) had / 
his Ss look at a transluscent screen, with no fixati
on 
-
,, 
,... 
po int, or to,"lards a light source \I\Tith transluscent ey
e-
cups covering their eyes, with no fixation point. I
n these 
.,._ 
..... 
·, 
..: 
\..i • 
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situations, the 2s reported the perceptual effects in both 
of these situations, the §.s were not fixating anf were 
not actively engaged in a performance that required any 
_degree of concentration. Pherhaps either task performance 
requiring concentration and/Or visual fixation negates 
the disruptive effects of fllmker. l •,_ 
The significance of the effect ot the 3 cps freq-
uency tipon the Alternate presentation is less speculative. 
The experiment has shown the Alternate case in its·elf 
has an erfeot on the accuracy of near depth perception, 
also the lower freq~encies of flicker are more disruptive. 
It may be the case that the sum of these two effects is 
operating in the Alternate presente.tion. 
The results -or the trend analysis seem- to show that 
the Alternate condition is a separate phenomenon, and is 
tied neither to the monocular nor the binocular modes of 
..I! 
stimulus presentation. We have shown that simultaneous 
retinal stimulation is not a requisite for moq.erately ac-
curate depth perception. The adjustments under the Aiter~-
ila:besarit.ua"tio:Q. were_:~:more:.::.acourate than under the Monocu-
lar situation, but less accurate than the Binocular sit-
uation. Thus, it appears that non-simultaneous information 
to the two eyes can aid- in depth discriminations as com-
pares '¥Tith information persented to only one eye. 
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This study tests the following hypotheses: 
1. There is no differenti~l effect on depth preception 
between a 50:50,light~dark ratio (LDR) and a 25:75 
LDR of an intermittent visual stimulus. 
' 2. There is a significant effect of sub-tusional flicker 
on depth perception. The error will diminish as the 
rate approaches fusion. 
3. The curve of depth judgment error for the Alternate~··--
presentation (flashes alternate between the eyes) 
v1ill not be significantly different frqm that for the 
Binocular group (flashes are simultaneous). 
The 30 §s made depth judgments using a modified 
Howard-Dolman apparatus under flicker rates of 3, 10, 18, 
24, 30, and 40 cps. Three groups (Monocular, Binocular, 
~nd Alternate) each split into two sub-groups using dif-
ferent LDRs (50:50 or 25:75) were used • 
. }lypothesis 1 was not rejected. Hypothesis 2 was re-
jected for the Monocular and· the Binocular presentations, 
and only 3 cps in the Alternate group was significantly · 
different. Hypothe_sis 3 was rejected. The three curves 
represent separate phenomena. 
i 
I ' 
' 
.f/ 
-~J 25. 
•· 
.b 
APPENDIX A 
Instructions to Ss 
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Instruct ions to Ss 
-
This is an e;xperiment concerning depth perception • 
' Your task lvill be to match the tvJ'o rods you see through 
the eyepieces so that they appear to be equidistant from 
your eyes. Ypu will adjust the designated rod, sometimes 
it v1ill be the right hand rod and sometimes, the left hand 
rod, by manipulating one of the knobs on the sinte or the 
apparatus. After each time you have made a comparison will 
you please drop your hand form the knob and look away from 
the apparatus until I tell you to make the next match. Do 
not procede until I tell you to do so. Please make your 
judgments as accurately and as rapidly as possible, how-
ever, do not sacrifice accuracy for speed. 
There will be seven parts to this experiment. Each 
part will take approximately ten minutes.·There will be 
a. one-minute rest. period after each part, and a three-min-
ute rest period after the fourth part. 
Do you have any questions? 
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APPEN"DIX B 
.... 
Average Error for all Flicker Frequencies 
in laillimeters 
; 
MONOCULAR 
Subject Frequencies 
No. 
3 10 . 18 
-
8 .. . 29 34 · 33 G 
29 64 40 38 
13 51 66 65 
17 36 27 14 
20 :::26 ~15 14 
7 46 50 29 
2 55 33 . 43 
14 . ·~:54 19 · .32 
4 36 '~4 41 
16 65 41 42 
BINOCULA.R 
23 -~- 4 4 
30 -l7. 16 20 
6 ::5. . .· 8 8 
11 3: 5 7 
26 4 3 4 
21 6 5 4 
12 17 7 7 
5 22 11 12 
18 17 7 9 
9 11 11 6 
ALTERNATE 
24 6 11 5 
..,.I 3 73 30 34 
1 36 9 8 
28 26 18 14 
~, 22 . 39 38 49 
19 12 5 4 
27 5 6 11 
10 11 r! 5 6 
15 41 40 38 
25 9 7 5 
:,·~: 
•• 
.  : 
. .-,--·-
' .--·· ... 
24 30 
33 27 
22 50 
66 39. 
13 11 
23 16 
32 27 
32 90 
35 18 
34 26 
34 20 
4 4 
13 11 
8 5 
8 14 
3 4 
3 6 
6 6 
9 5 
8 12 
6 15 
6 6 
35 32 
21 21 
11 14 
6? 15 
12 4 
12 6 
8 5 
39 35 
8 5 
40 
32 
44 
55 
14 
20 
29 
30 
42 
35 
28 
4 
15 
3 
5 
5 
6 
6 
11 
11 
4 
8 
43 
21 
8 
20 
4 
9 
8 
29 
4 
28. 
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